a/ **r/o 



SlX Euro P»»'sehes Patentamt 
" £))) Eur °P M " Patent Office ~ 

f)ff!--, - ^ Publication number: A « — _ 

Office europeen des brevets "113 Q78 



A2 



0 EUROPEAN PATENT APPLICATION 

© Application number: 83112261 9 

r\ (*9 int. a.': C 12 N m/nn 



C 07 H 21/04 
//Cl2Ql/70,A61K39/12,A61K39/42 



® Priority: 07.12.82 JP 214287/82 

C l? te of Publication of application * 
1 1.07.84 Bulletin 84/28 

® Designated Contracting States- 
BE OE FR GB 



© Inventor: Yoshida. Mitiuaki 
3-11-17. JiyugaokaMtguro-ku 
TokyoWP) 

© Inventor: Sugano.H.ruo 

^yi^ 

D-8000Munchen 86(061 



1 ° NA » ™* of hum .„ .eukemi. viru,. 

•nd a recombinant ONA moll^l. t "' ktmia viru « 

ONA or fragments thereof "r^f «>*a,ning the genomic 
thereof .n^ ^£t^K£2T " - 



< 

00 
N 
O 

M 



Ul 



Owydon Prim^o Company Lid. 




Fig. 1 



ft I 2 3 < 5 



fl 7 0 9 10 XI 11 13 1« Li— 1*— n^lO 1 



Churtm 4A 

G.aiou 4A Coll Ct>n UIIA 

UNA IWA VI f.il l»W 



I ' (Tilt 1) 



_j L. tllln.l IIII 

-j — (xuo n 

l 1 : (lui* B U 



Juridical Foundation, Japanese 
Foundation for Cancer Research 



Our Ref : S 747 EP 



01 1 3078 



"6 Dez. 

DNA COMPLEMENTARY TO RNA 
OF HUMAN LEUKEMIA VIRUS 



10 Background of the Invention 

It has been reported that human leukemia virus, 
specifically, adult T-cell leukemia virus (referred to as 
ATLV hereinafter) is a retrovirus which is a cause of human 
adult T-cell leuker-ia and that the provirus is integrated 

15 in the chrome sons of tumor cells and cell lines established 
from leukemia patients (M. Yoshida, et al . , Proc. Natl. 
Acad. Sci., USA, 73, 2031, 1982). Therefore, clarification 
of the structure cf human leukemia virus has been considered 
to greatly contribute to diagnosis, therapy and prevention 

20 of human leukemia ar.d/or lymphoma. As the report so far 
published on the structure of human leukemia virus, there 
has beer, the report by Oroszlan, et al. (Proc. Natl. Acad. 
' Sci., USA, 7S, 1251 - 1254, 1982) which discloses the se- 
quence of only 25 anino acids of viral protein p24 of a 

25 human leukemia virus called HTLV. 



Summary cf the Invention 

The present inventors have made studies of human 

30 leukemia virus gene and succeeded in the cloning of the pro 
virus DNA integrated in leukemic cell DNA, which is comple- 
mentary to the genomic RNA of ATLV, and the determination 
of the sequence pf all the bases of the DNA. 

The present invention relates to a DNA complemen- 

35 tary to RNA of hunan leukemia virus and a recombinant DNA 
containing the DNA. The present invention particularly 
relates to a viral genomic DNA and DNA fragments thereof 
complementary to genomic RNA of human leukemia virus and 
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recombinant DNA molecules containing said genomic DNA and 
DNA fragments respectively. The present invention further- 
more relates to the use of said DNA and DNA fragments 
thereof as diagnostic compositions in the detection of 
human leukemia and/or lymphoma. 

Brief Description of the Drawings 

Fig. 1 shows the restriction map of XATK-1 
obtained by the present invention. 

Detailed Description of the Invention 

As the source of DNA complementary to the genome 
of =>- leukemia virus, the DNA extracted from leukemia 
cells cf adult T-cell leukeisia patients, cell lines esta- 
blished from these leukemia cells, cells infected with 
human leukemia virus or cultured cells thereof are used. 
In other cases, the double stranded DNAs are synthesized 
from the genomic SNA of human leukemia virus using a revers 
transcriptase. A preferred example is the DNA which is 
named ATX-1, consisting of 9,032 base pairs and obtained by 
extrac-icn from adult T-cell leukemia cells isolated from 
peripheral blood cf adult T-cell leukemia patients. 

The restriction enzyme map and the entire base 
sequence cf ATR-i are illustrated in Fig. 1 and Table 1. 
ATK-1 ccnsists cf the following five important parts: 

(1) LT?v : The gene at both ends of the virus gene 
which is essential for the regulation of virus propagation 
and plays an important role in insertion of the provirus 
into the chrcmcscmal DNA of cells. The gene consists of 
754 base pairs. 

(2) cac protein gene : The gene coding for the 
polypeptides which constitute the inner structure of the 
virus particle. The gene consists of 1,290 base pairs. 
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(3) pol gene : The gene coding for a reveAl \?inJ-8 
criptase enzyme (RNA dependent DNA polymerase) and con- 
sisting of 2,688 base pairs. 

(4) env gene : The gene coding for the glycoprotein 
on the surface of the virus particle which is responsible 
for the infectivity of the virus. The gene consists of 
1,464 base pairs. 

(5) pX-I, pX-II, pX-III and pX-IV : These possible 
genes have not been clarified in respect of role and consist 
of 297, 261, 333 and 735 base pairs, respectively. 

The above five sequence units of fragments respec- 
tively can be used as follows: 

(1) LTR : Since the sequence unit is essential for 
the propagation of the virus and responsible for the inser- 
tion of the provirus into the cell DNA, the DNA of LTR can 
be used as a prcbe for the diagnosis of viral infection 
vizr. adult T-celi leukerda virus. 

(2) cac pro-eir. gene : Since the proteins encoded by 
the gsr.s are produced in the largest amount, and the anti- 
bodies -c these proteins and the antigens thereof are easily 
detectable, the gene car. be used for the diagnosis of adult 
T-celi leukemia or viral infection. 



(3) pol gene : Since the gene codes for a reverse 
transcriptase, a specific inhibitor to the gene or gene 
product can be used for the prevention of infection and 

30 dispersion of zhe virus. 

(4) env . cane : Since the gene codes for a glyco- 
protein responsible for the infectivity of the virus, the 
protein cr the glycoprotein can be administered in the form 
of a vaccine for active immunization. Therefore such gene 
products are most useful for the prevention of virus infec- 
tion, specific destruction of leukemia cells and diagnosis 
of virus infection. 
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As illustrated in rig. 1, ATK-1 has 5, 3, 1 and 
2 cleavage sites for the restriction enzymes PstI, Hindlll, 
Xhol and BamHI, respectively. 

The DNA complementary to the genomic RNA of human 
5 leukemia virus can be recovered as a recombinant with a 

vector DNA. The present invention provides also the recom- 
binant DNA. 

The recombinant DNA of the present invention can 
be obtained by extracting DNA from adult T-cell leukemia 

10 cells of adult T-cell leukemia patients , cell lines esta- 
blished from these leukemia cells, cells infected with the 
virus or cultured cells thereof, cutting out the virus gene 
with restriction enzymes and inserting the gene into a 
vec-cr DNA by recombinant DNA technology. 

15 Adult T-cell leukemia cells are separated from 

peripheral blood cf adult T-cell leukemia patients by the 
cen-rifuca-ion menhod using Ficoil [A. Boyum: Scand. J. 
Clin. Lab. Invest. 21, 97 (19SB)]. The cell lines having 
the gene of human leukemia virus are obtained by culturing 

20 che leukemia cells of an adult T-cell leukemia patient in 
the presence of a T-ceil growth factor (TCGF) for a long 
period [5. J. Pciesz et al . , Proc. Natl. Acad. Sci. USA, 
77 , 6 Eli (1930)] cr by culturing the leukemia cells mixed 
with lymphocytes in -he blood of fetal umbilical cord 

25 [I. Miyoshi et al . , Nature 29£, 770 (1931)]. Cells infected 
with nhe virus are also obtained by culturing the cells 
producing human leukemia virus mixed with human lymphocytes 
[I. Miyoshi et al., Gann, 72, 997 (1981), N. Yamaraoto et 
al. , Science, 217, 737 (1982)]. 

30 The cell having integrated form of human leukemia 

virus genes, are disrupted by adding 0.5-1.0% SDS, and high 
molecular weight DNA and RNA are extracted with phenol, etc. 
The RNA is decomposed by 10-100 pg/ml RNase treatment at 37°C 
for 0.5-1 hour and removed, followed by recovery of the DNA 

3 5 by phencl extraction. The DNA is cut by the treatment with 
restriction enzymes such as EcoRI, and DNA fragments of 10- 
20 Kb are obtained by the purification by phenol extraction. 
The DNA is subjected to digestion by an appropriate restric- 
tion enzyme in the presence of a buffer solution containing 
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Tris-HCl ( P H 7.0-8.5, 10 - 50 mM) , MgCl 2 (5-10 iSi? , 1 ££7 8 
(0 - 150 mK) , mercaptoethanol (0 - 10 mM) , and the like. 

Separately, phage DNA such as X Charon 4A -or an 
Escherichia coli plasmid such as pBR322 used as a vector 
is cut by the treatment with an appropriate restriction 
enzyme such as EcoRI. The resulting DNA fragments are 
isolated and purified by agarose gel electrophoresis. 

The cell DNA fragment and the vector DNA fragment 
both of which are cut with the same restriction enzymes are 
mixed to combine both DNA fragments. The recombination 
reaction is carried out with T4 DNA ligase in the presence 
of a buffer solution containing Tris-HCl (pH 7.0-8.5, 
10-50 =M), NaCl (50 - 150 mM) , MgCl 2 (5-10 mM) , ATP (0.05 
- C.2 ax) and the like at a temperature of 8 -15°C for a 
15 period of 10-48 hours. 

In the case where a phage DNA is used as the 
vector D!CA, the recoabinant DNA is recovered in the follow- 
ing manner. 

The DNA recombined in the above-mentioned manner 
is reconstructed vizh Xphage particles by, for example, the 
method cf 3iat-r.sr, et al. (Science, 202 , 1279 (1978)]. 
Escherichia ccli ser.sizive to Xphage such as DP 5 OF [D. 
?ie.-sier, et al., ::-rure, 263, 526 (1976)) is infected with 
the reconstructed Xphage particle and cultured on an agar 
25 mediur. to fcrrz plaques of Xphages. Then, a nitrocellulose 
membrane is stuck on the agar medium to transfer and fix 
a part cf the phages to the membrane. Separately, a 32 p 
labelled cDNA complementary to viral RNA is synthesized by, 
for example, the method of Yoshida, et al. [Proc. Natl. 
30 Acad. Sci., USA, 72, 2031 - 2035 (1982)] using the disrupted 
virus particles which were purified from the cells producing 
human leukeaia viruses. The ( 32 P)-cDNA as a probe is 
hybridized with zhe phage DNA fixed on the nitrocellulose 
membrane and Xphage recombinants having a gene complemen- 
35 tary to human leukemia virus RNA are detected by autoradio- 
graphy. For plaque purification the procedure described 
above is preferably repeated twice. Thereafter, the Xphage 
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insert is isolated and subcloned into the BamKI Ule'^P^S 
plasmid pBR322. 

In the case where a plasmid DNA is used as the 
vector DNA, the recombinant DNA is recovered in the follow- 
5 ing manner. 

The DNA recombined in the above-mentioned manner 
is used to transform Escherichia coli strains such as 
Escherichia coli X1716 [ATCC 31244, Molecular Cloning of 
Recombinant DNA, Scott, W.A. & Werner, R. , edited. Academic 

10 Press., p.99-114 (1977)] and Escherichia coli C600 [R.K. 

Appieyard et al . , Genetics 39^ 440 (1954)] by the method of 
Enea, e: al. [J. Mol. Biol., 96, 495 - 509 (1975)]. Since 
the recombinant plasmid carries £-lactamase gene which is 
harbored in the vector DNA such as Escherichia coli plasmid 

15 p3R222, -he transferred Escherichia coli strains are resist- 
ant to ar.piciliir.. Selection of a trans formant containing 
a novel recor.bir.az- DNA harboring a DNA sequence complemen- 
tary to a generic PICA of human leukemia virus from these 

ancicillir-resisuar.i strains is carried out by the same 

32 

20 celery hybridize -ion mezhod with ( P) -cDNA using a nitro- 
cellulose r.en-brar.s as in the case of phage. 

The DNA complementary to RNA of human leukemia 
virus is recovered from the thus obtained recombinant DNA 
by the r=^roc of Ilariauis ex. al.[Cell , 15, 687 (1978)] and the 
25 base seruer.ee uhereef is determined by the method of Max am 
and Gilbert [Methods in Enzymol. , 65, 499 (1980)]. 

The DNA and recombinant DNA of the present inven- 
tion are expecued to be very useful for the diagnosis, 
orevention and theraoy of human' leukemia as described below, 
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(1) Methods of diagnosis of human leukemia and/or 
lymphoma and virus infection can be established using a 
part or -he whole of the recombinant DNA. 

(2) The amino acid sequence of the antigenic proteins 
encoded in the viral genome or fragments thereof can be 
determined based on the whole base sequence, and peptides 

or proteins containing the whole or a part of the amino acid 
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sequence can be synthesized and produced in a l«r?J in??nt? 

(3) Genomic DNA or fragments thereof inserted in the 
recombinant is reinserted in another vector DNA and pro- 
pagated and amplified in bacteria or eukaryotic cells, 
whereby virus antigenic proteins can be produced in large 
amounts . 

(4) The peptides or proteins produced in 2) and 3) 
above themselves and the antibodies against them can be 
used fcr the diagnosis, therapy and prevention of human 
leukemia. 

Examples of the present invention are descrbied 

be lev. 
Sxar.cla 1 

Cloning cf integrated proviral genome of ATLV: 
In this example, 0.1 ml of heparin injection as 
ar. an-i- coagulant was added to 5 ml of peripheral blood 
taken .frsa an adult T-ceil leukemia patient for examination. 
The mixture was ger.zly layered on 3 ml of Ficoll-Conray 
soiu-ior. layer [?rscust of Daiichi Kagaku Co.] and subjected 
to csr.-rifugatior. at 1500 rpm (1,200 xg) for 30 minutes to 
recover leukemia cells (about 10 8 ) separated from erythro- 
25 eyres. The leuketia cells are lysed in SDS (sodium dodecyl 
sulfate: with 1% fir.al concentration. 200 ug/ml proteinase 
K (product of Merck « Co., Ltd.) was added and the mixture 
was intubated a. 4 5 8 C for 2 hours. Subsequently, phenol 
extraction was carried out three times to obtain about 0.5 
mg of a high molecular weight DNA. 

250 uc of the thus obtained DNA was dissolved in 
a buffer solution (pH 7.5) consisting of 10 mM Tris-HCl, 
6 mM MgCl., 50 nM NaCl and 6 mM mercaptoethanol . 100 units 
of EccRI (sold by Takara Shuzo Co.) was added and the 
mixture was allowed to react at 37°C for 16 hours. The 
digested DNA is recovered and purified by phenol extraction 
carried out twice. The DNA was separated in a preparative 
style by 1% agarose gel electrophoresis and the fractions 
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containing DNA fragments corresponding to a mo i e ° laV^izf 
of about 11,000 to 15,000 base pairs were subjected to 
electrophoretical elution. Thereafter impurities were 
removed by phenol extraction to obtain a purified DNA. 
Thus, about 20 pg of a cellular DNA fragment was obtained. 

Separately, 50 ug of X phage Charon 4A DNA [f.R. 
Elattner, Science, 196, 161 (1977)] was dissolved in 100 ul 
of the buffer solution mentioned above. 50 units of EcoRI 
was added and the mixture was allowed to react at 37°c for 
2 hours, whereby the phage DNA was cut into four DNA frag- 
ments. These fragments were separated in a preparative 
style by 1% agarose gel electrophoresis and two bands of 
larger sizes (23 and 11 Kb) were cut out, followed by 
recover:- of DNAs by the same method mentioned above. About 
15 yg cf phage Di:.-. fragments was obtained from the two 
bands combined. 

About 1 uc of the cellular DNA fragments and about 
2 yg cf the Charor. 4A DNA fragments obtained as mentioned ' 
above were added co 40 ul cf a buffer solution (pH 7.5) 
20 containing 50 m>: Tris-HCl, 10 mM MgCl 2# 0.1 M NaCl and 0.1 
mK AT?. To the mixture was added 3 units of T4 DNA ligase 
[product of Sethesia Research Laboratories (referred to as 
3RL hsrsi-sf ter: '. ar.d the mixture was allowed to react at 
12 °C _"-r more than 15 hours. 
25 - he rear-ion mixture was then subjected to recon- 

struction with .•phages by the method of Blattner, et al. 
The reconstructed Xohages were added in combination with an 
indicator bacterium Escherichia coli DP 50F to an agar 
medium (?H 7.5) containing 10 g'/l tryptone, 50 mg/1 thymi- 
30 dine, 50 mg/1 diamir.opimelic acid, 2.5 g/1 NaCl and 10 g/1 
agar, and cuituring was carried out. A nitrocellulose 
membrane (sold by Schleicher & Schull Co.) was stuck on the 
agar medium to transfer a part of phage in the plaques 
to the membrane and the phage DNAs were fixed by heating at 
35 8 0°C in vacuo for 120 minutes. 

On the other hand, human leukemia virus particles 
(about 1 mg/ml as protein) purified from about 500 ml of 
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the culture medium of the MT-2 cells which produce human 

leukemia cell virus [I. Miyoshi, Nature, 294, 770 (1981)] 

were added to 200 pi of a reaction solution consisting of 

50 mM Tris-HCl, 10 mM MgCl-, 1 mM dithiothreitol , 1 mM dATP, 

32 

1 mM dGTP i 1 mM dTT?, 5 uM ?-dCTP # 50 ug/ml actinomycin 

D (product of Sigma), 0.02% NP40 detergent (product of 

Sigma) and 0.5 ua/ml oligo dT, and reaction was carried out 

32 

at 3 7°C for 16 hours , whereby virus P-cDNA complementary 

32 

to human leukemia virus RNA was synthesized. The P-cDNA 

(5 x 10^ com) was obtained after purification by alkaline 

treatment, phenol extraction, and Sephadex G-100 column 

32 

chroma tccraphy . The P-cDNA was then hybridized with the 
Xphage DXA fixed or. the nitrocellulose membrane and a re- 
combi~ar*t phage XATS-1 having the genome complementary to 
pjCA cf human leuker-ia virus was detected by radioautography . 

Example 2 

Preparation of insert DNA (15 Kb) for subcloning, 
restriction enzyme analysis and sequencing: 

In this example, Escherichia coli DP 50F was 
cultured overnight ir. 10 ml of KZY medium consisting of 
10 c/1 NZ amine, I g/1 yeast extract, 1 g/1 magnesium 
sulfate, 50 mg/1 diar.inopimelic acid, 50 mg/1 thymidine and 
5 c/1 >~=C1. 10° ?77/ml recombinant phage XATK-1 obtained 
in Example 1 was added to the medium and culturing was 
further carried cut overnight. The supernatant fluid of 
the cultured medium was used as a stock of recombinant phage 
10 mi cf the stock was added to 2 £ of NZY medium and 
culturing was carried out at 37 °C overnight. Propagated 
recombinant phages were purified by conventional CsCl 
density equilibrium centrif ugation, followed by phenol 
extraction to obtain about 4 0C yg of recombinant phage DNA. 
The DNA was completely digested with EcoRI and subjected 
to 1% preparative agarose gel electrophoresis to obtain 
about 70 ug of inserted DNA fragment of about 15,000 base 
pairs . 

The DNA fragment was cut with restriction enzymes 
such as Sail, HincIII, BamHI, PstI, Snval, Sau3A, Hinfl and 
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Hpall and tne ends of the cut fragment were labelled with 
32 

P to determine the base sequence of the fragment according 
to the method of Maxam and Gilbert [Method in Enzymology, 
65 , 499 (1980)]. The procedures of the determination were 
5 repeated to determine the whole base sequence of a human 
leukemia virus gene. The result is illustrated in Table 1 
which shows clearly that the human leukemia virus consists 
of 9,032 base pairs. 
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About 3 yg of ATK-1 DNA was completely digested 
with 10 units of BamKI (product of 3RL) . This digest 
generates 3 fragments which were isolated and subcloned 
into p3R322 separately, A half of the digest (1.5 vq) was 
mixed with about 0.5 ug of pBR322 DNA digested with BamKI 
as mentioned above and the remaining half was mixed with 
about 0.5 yg of p3R322 DNA digested with the enzymes EcoRI 
and BamKI. The mixtures were subjected to reaction with 
T4 DNA ligase for 4 days. Escherichia coli C600 was trans- 
formed with each reaction solution by the method of Enea 
et al. [J. Mol. Biol., 96, 495 - 509 (1975)] and plasmids 
wherein "hree DNA fragments produced by BamHI treatment are 
cloned ir. p3R3 22 respectively were obtained as illustrated 
at -he bo- ton of ~ig . 1. The plasmid having the 5 1 terminal 
DNA fra— :er.c was named pATK02, the one having the middle 
f ragmen- pATKOS, ar.d the one having the 3' terminal DNA 
fragment pATKOS. Each plasmid was incorporated in Esche- 
richia ccli CS0C srrain and -he strains having the plasmids 
were deposited cr. r.cvember 23, 1982 with the American Type 
Cul-ure Collection ir. U.S.A. as ATCC 39244, 39245 and 39246, 
respectively . 

"c £ of for the diagnosis of human leukemia: 

In this example, about 10 ml of the peripheral 
blood vas obtained from leukemia patients and 0.5 ml of 10% 
SDS was added to dissolve the erythrocytes and lymphocytes. 
0.15 nl cf 100 mM ZDTA and 400 vg'of proteinase K were added 
and the mixture was allowed to react at 45°C for 2 hours. 
The reaction solution was subjected to phenol extraction 
three times to extract DNA and the high molecular weight 
DNA was recovered by winding round a glass rod. Yield was 
about 5 0 -jc. 5 *jg of the obtained DNA was digested with 
5 uniwS cf EcoRI by the method mentioned above. The 
digest was subjected to 1% agarose gel electrophoresis and 
DNA fragments were fixed on a nitrocellulose by the method 
of Southern [J. Mol. Biol., 98, 508 (1975)]. 



10 



The novel recombinant phage DNA UATK-1) obtained 
by the present invention was labelled with a nick transla- 
tion kit (product of Amersham) in the presence of 32 P-dCTP. 
The labelled DNA probe was hybridized with the cellular 
DNA fragments on the nitrocellulose membrane mentioned above 
and the human leukemia virus genome was detected by auto- 
radiography. 

3y the method described above, the human leukemia 
virus genome was detected in all the 18 cases diagnosed 
pathologically and clinically as adult T-cell leukemia. 



\ 



WHAT IS CLAIMED IS: 
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(1) A viral genomic DNA and fragments thereof comple- 
mentary to genomic RKA of human leukemia virus. 

(2) The DNA according to claim l r wherein the human 
leukemia virus is an adult T-cell leukemia virus (referred 
to as ATLV hereinafter) or a virus analogous thereto. 

(3) The DNA according to claim 2, wherein the genomic 
DNA consists of at least 9032 base pairs and has five re- 
striction enzyme sites for PstI, three for Hindlll, one for 
Xhcl ar.d rwo for BamHI. 

(45 The DNA according to claim 3 the entire base 
sequence of which is illustrated in Table 1. 

(5; A novel recombinant DNA harboring a viral genomic 
DNA or fragments zhereof complementary to RNA of human 
leukemia virus. 

(5) The recombinant DNA according to claim 5, wherein 
the hurra- leukemia virus is ATLV or a. virus analogous thereto. 

{7} The recombinant DNA according to claim 5, wherein 
the viral generic 3i;A consists of at least 9032 base pairs 
and has five resiri— ion enzyme sites for PstZ, three for 
Hindi" , one for Xhol and two for BamHI. 

(S) The recombinant DNA according to claim 5 f wherein 
the recombinant DNA is constructed of a plasmid DNA derived 
from Escherichia eeli . 

(9) The recombinant DNA according to claim 5, wherein 
the recombinant DNA is constructed of a phage DNA which 
prcparates in Escherichia coli . 

(10) The recombinant DNA according to claim 5 which 
has the cleavage sites for restriction enzymes shown in 
Fig. 1. 
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DECLARATION PURSUANT TO RULE 28, PARAGRAPH 4. 
OF THE EUROPEAN PATENT CONVENTION 



The applicant has informed the European Patent Office that, until the publication of 
the mention of the grant of the European patent or until the date on which the 
application has been refused or withdrawn or is deemad to be withdrawn, the 
availability of the microorganism ($) identified below, referred to in paragraph 3 of 
Rule 28 of the European Patent Convention, shall be effected only by the issue of a 
sample to an expert. 



IDENTIFICATION OF THE MICRO-ORGANISMS 



Accession numben of th« deposits: ATCC 39244,39245 and 39246 
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